The title compound (systematic name: bis{[2-(4-hydroxy-1H-indol-3-yl)ethyl]bis(propan-2-yl)azanium} but-2-enedioate tetrahydrate), 2C 16 H 25 N 2 O + Á-C 4 H 2 O 4 2À Á4H 2 O, has a singly protonated DPT cation, one half of a fumarate dianion (completed by a crystallographic centre of symmetry) and two water molecules of crystallization in the asymmetric unit. A series of N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds form a three-dimensional network in the solid state.
Structure description 4-Hydroxy-N,N-di-n-propyltryptamine, or 4-HO-DPT, is a derivative of psilocin, which is the primary active psychedelic in 'magic' mushrooms. Psilocin is the metabolite of psilocybin and its synthetic analogue psilacetin, and is a serotonin-2a agonist which results in its mood-altering effects. Tryptamines, both naturally occurring [Psilocybin , Psilocin , and DMT (Falkenberg, 1972) ] and their synthetic derivatives [Psilacetin (Chadeayne et al. 2019a,b) , MPT (Chadeayne et al. 2019c) , MiPT, and 4-HO-MiPT (Chadeayne, Pham et al. 2019) ] have garnered a great deal of interest because of their potential to treat depression and posttraumatic stress disorder (PTSD) (Carhart-Harris & Goodwin, 2017) . The solid-state structures of bioactive tryptamine molecules are significant because they define each molecule's physical identity, thereby providing the foundation for all downstream research. For example, such fundamental structural characterization is essential for understanding each molecule's biological and clinical properties via structure-activity relationships. To help further elucidate these properties, we report the structure of 4-HO-DPT herein.
The synthesis of 4-HO-DPT was first reported by Repke et al. in 1977 (Repke et al., 1977 . The molecular structure of bis(4-hydroxy-N,N-di-n-propyltryptammonium)-data reports fumarate is shown in Fig. 1 . The asymmetric unit contains one 4-HO-DPT cation, protonated at the dipropylamine N atom. There are also two independent water molecules, and half of a fumarate ion present. The 4-hydroxy-N,N-di-n-propyltryptammonium cations, fumarate dianions and water molecules are linked to each other in an infinite three-dimensional network through hydrogen bonds ( Fig. 2 , Table 1 ). Both inequivalent O atoms on the fumarate dianion (i.e. O2 and O3) accept two hydrogen bonds. One oxygen accepts hydrogen bonds from the hydroxide of the DPT cation and one water molecule. The other oxygen interacts with the indole N atom and the second independent water molecule. The ammonium proton hydrogen bonds with one of the water molecules. A weak O-HÁ Á Á interaction is observed between one hydrogen atom of one of the water molecules and the sixmembered ring of an adjacent indole unit. The packing of the compound is shown in Fig. 3 .
Figure 2
The hydrogen bonding of the fumarate ion in the structure of the title compound (Table 1) , with hydrogen bonds shown as dashed lines. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms not involved in hydrogen bonds are omitted for clarity. Symmetry codes: (i) 2 À x, 1 À y, Àz; (ii) À 1 2 + x, 1 2 À y, À 1 2 + z; (iii) 5 2 À x, 1 2 + y, 1 2 À z. Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the C2-C7 ring.
Figure 3
The crystal packing of the title compound, viewed along the a axis. The N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds (Table 1) are shown as dashed lines. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms not involved in hydrogen bonding are omitted for clarity.
Figure 1
The molecular structure of bis(4-hydroxy-N,N-di-n-propyltryptammonium)fumarate tetrahydrate, showing the atomic labeling. Displacement ellipsoids are drawn at 50% probability level. Hydrogen bonds are shown as dashed lines. Symmetry code: (i) 2 À x, 1 À y, Àz. (9) 0.0303 (7) −0.0009 (7) 0.0044 (6) 0.0130 (7) O1W 0.0541 (12) 0.0389 (10) 0.149 (2) 0.0080 (9) 0.0516 (13) 0.0289 (11) O2 0.0450 (9) 0.0619 (10) 0.0258 (7) −0.0141 (7) 0.0043 (6) 0.0076 (7) O2W 0.0432 (10) 0.0484 (10) 0.0669 (11) −0.0053 (8) 0.0104 (8) 0.0144 (9) O3 0.0415 (9) 0.0666 (10) 0.0289 (7) −0.0133 (7) 0.0065 (6) 0.0004 (7) N1 0.0745 (14) 0.0405 (10) 0.0264 (9) −0.0074 (10) −0.0074 (9) 0.0056 (8) N2 0.0315 (9) 0.0300 (9) 0.0347 (9) 0.0010 (7) 0.0063 (7) 0.0043 (7) (2) 167 (3) Symmetry codes: (ii) x+1/2, −y+1/2, z+1/2; (iii) x−1, y, z; (iv) −x+5/2, y+1/2, −z+1/2.
